TGF-beta superfamily members, ActivinA and TGF-beta1, induce apoptosis in oligodendrocytes by different pathways.
Activins and transforming growth factor (TGF)-betas, members of the TGF-beta superfamily, affect numerous physiological processes, including apoptosis, in a variety of organs and tissues. Apoptotic functions of TGF-betas, in contrast to those of the activins, are well documented in the developing and adult nervous system. TGF-betas operate in a context-dependent manner and cooperate with other cytokines in the regulation of apoptosis. In this study, we show, for the first time, an apoptotic function of ActivinA in the nervous system, i.e. in oligodendroglial progenitor cells. Using the oligodendroglial cell line OLI-neu, we show that ActivinA acts autonomously, without cooperating with TGF-beta. In contrast to the mechanism of TGF-beta-mediated apoptosis involving Bcl-xl down-regulation, Bcl-xl in ActivinA-induced apoptosis is classically sequestered by the BH3-only protein Puma. Puma expression is controlled by the transcription factor p53 as demonstrated by experiments with the p53 inhibitor Pifithrin-alpha. Furthermore, in the apoptotic TGF-beta pathway, caspase-3 is activated, whereas in the apoptotic ActivinA pathway, apoptosis-inducing factor is released to trigger DNA fragmentation. These data suggest that TGF-beta and ActivinA induce apoptosis in oligodendrocytes by different apoptotic pathways.